Properties of multiple kinetic forms of soluble cyclic nucleotide phosphodiesterase activity of rat colonic mucosa.
Soluble phosphodiesterase (EC 3.1.4.1) activity is 3-5-fold lower in superficial colonic epithelial cells compared to that in cells isolated from the lower colonic crypt. Higher phosphodiesterase activity in lower crypt cells is correlated with a 5-fold higher rate of incorporation of [3H]thymidine into DNA in these cells. DEAE-cellulose chromatography of the soluble fraction of superficial and proliferative colonic epithelial cells resulted in separation of three enzyme forms: (1) fraction I, an enzyme which hydrolyzes both cAMP and cGMP with high affinity (apparent Km cAMP = 5 +/- 1 microM, Km cGMP = 2.5 +/- 0.5 microM) and is stimulated 3-6-fold by Ca2+ plus calmodulin; (2) fraction II, a form which hydrolyzes both cAMP and cGMP with low affinity (S0.5 cAMP = 52 +/- 7 microM, S0.5 cGMP = 17 +/- 4 microM), exhibits positive copperativity with respect to substrate and shows cGMP stimulation of cAMP hydrolysis and (3) fraction III, a cAMP-specific form which exhibits biphasic kinetics, a low Km for cAMP (Km cAMP = 5 +/- 1 microM) and does not hydrolyze cGMP. The pattern of distribution of phosphodiesterase activities on DEAE-cellulose was similar in superficial and proliferative colonic epithelial cells. The higher specific activity in proliferative cells was reflected in higher activities of each of the three chromatographically distinct forms of the enzyme. In contrast to epithelial cells, the soluble fraction of homogenates of the submucosa and supporting cells exhibited phosphodiesterase forms I and II and was lacking in the form corresponding to fraction III of epithelial cells.